During the 20th century the IUPAC symbols for all known chemical elements gradually became the international standard. With the house all in order, the proposed symbols for all newly discovered elements were now scrutinized more than ever, and the nomenclature was set for elements which have not yet been discovered. This is the story of the 20th century.
Arguably, the same logic should also apply to symbols of elements. 1 This kind of convention, however, cannot extend too deep into the past because far too many letter combinations were indiscriminately used during the 19th century textbooks. While it is indeed impractical to restrict our choice of new symbols by lingering too deep into the recycle bin of history, it seems fair that any overlap between the International Atomic Weight Tables dating from 1902 and the subsequent IUPAC recommendations is off limits. Table 1 lists the symbols of elements once used in the International Atomic Weight Tables, which are no longer used by IUPAC and therefore are unlikely to enter the periodic table ever again.
Interestingly enough, because all symbols of chemical elements are now formed from the letters in their English names, and because all symbols have to be unique, this may result in a situation when the inability to form a proper symbol does pre-empt the choice of a suitable name of an element. For example, it would be impossible to name a future element after the Estonian capital Tallin (tallinium) because no unique two-letter symbol starting with "T" can be formed. This is because all letter combinations-Ta, Tl, Ti, Tn, Tu, and Tm-are either currently used by IUPAC or have been used in the past as in the case of Tu which was used for thulium by IUPAC in the 1940s, and Tn which was used for an isotope of radon in the roaring twenties. Although this obscure roadblock is not likely to be encountered in naming of some future element, it nevertheless shows the intricate kinship between the symbols and the names of elements.
Brave New Elements
It is in the human nature to seek behind what is known in order to discover new treasure, new worlds, or new chemical elements. The question is, how do we talk about the elements yet to be discovered? What name and symbol shall be given to elements that do not yet exist? Mendeleev had an idea: "So as to avoid introducing new names for the unknown elements into science, I shall designate them by the name of the nearest lower analog of the odd or even elements in the same group, and place in front of this name a Sanskrit numeral (eka, dvi, tri, tschatour, etc.). The unknown elements of the first group will be called eka-cesium (Ec = 75), dvi-cesium (Dc = 220), etc. If niobium, for example, were not known, we would call it eka-vanadium." Also, protactinium used to be eka-tantalum before it was properly placed among the actinides. In 1979, IUPAC adopted a naming system of all future elements which relies on their atomic numbers. 3 In this system, the name of a newly discovered (or undiscovered) element is formed by stringing prefixes of Greek and Latin words of the numerals which form the atomic number of the element (see Table 2 ). The portmanteau name is always followed by the suffix "-ium". The symbol of an element is formed by stringing together the first letters of the corresponding prefixes. The systematic nomenclature is straightforward. For example, until a proper name will be adopted (if ever), the element with atomic number 2176 is officially called biunsepthexium (symbol Bush), which literally means "the 2176th" in the made-up hybrid list of scientific Latin and Greek.
One would never guess, but chemical nomenclature can indeed be amusing. As the previous example hinted, there is plenty of room for play with the IUPAC nomenclature. 4 Does the Roman pontiff have his personal chemical element (yes, the element 5859)? Which elementary particle is also a symbol of an element (Photon)? We will end the series on element symbols on this note. Of course these matters will be adjudicated by the appropriate IUPAC committee and the outcomes will be rapidly disseminated around the world. In this short communication, I would like to sound a warning about the choice of symbol, in particular, and to mention something that happened over the choice of symbol for element 112, which was named copernicium.
After this element was initially discovered and subsequently approved, the discoverers at the Gesellschaft für Schwerionenforschung (GSI) in Darmstadt, Germany, proposed the symbol Cp. But during the obligatory six-month period of discussion that followed this proposal it was pointed out that Cp had once been used for an element "cassiopeium" which subsequently became known as lutetium. As in the case of any name proposed for an element that is subsequently rejected, any symbol for a rejected element can also never be used again. As a result IUPAC asked the discoverers to choose another symbol, whereupon Cn was proposed and duly ratified.
There is just one further problem. Although nobody seems to have noticed at the time, the symbol Cn had also once been proposed for an element, coronium, whose name and symbol were published in several articles by the English physicist and mathematician NOTeS
